This paper establishes the approach of estimating common breaks under the mean shift model, and compares the method of Bai (2010) and Feng et al.(2005). The theoretical proof indicate that the two methods are essentially the same. And we also use these two methods to carry out the empirical research via Matlab on the 18 cities' GDP data of Henan Province, obtaining the same break points and same the total sum of squared residuals, which also perform the two methods are essentially similar.
Introduction
In economics and statistics, common breaks in panel data are wide spread phenomena. Detection and estimation of the break point seems very important. For a single time series, it is difficult to identify the break point, for panel data, it is much easier to locate the common break point using a number of series. However, compared with the plentiful literature on change point for linear regression and single time series , panel data has not received much attention and the corresponding literature for panel data is quite small. Of these few literatures for panel data, the methods for the detection and estimation of the break point seem different. Thus we make the comparison about the different methods. Wolfson(1992,1993) are the early researchers who proposed a random break model in which each series has its own break. Joseph et al.(1996) extended the random break model to autoregressive models. Recently, the test statistics of the break point in the panel data were developed by Emerson and Kao(2002) ,and Wachter Tzavalis(2005). Feng et al.(2005) studied a panel data regression setting, where a break occurs at a unknown common date. Bai(2010) studied the common breaks in means and variances for panel data, proposing a new framework to obtain the limiting distribution. Wang and Wang(2012) studied the partial structural changes in random effect .
The structure of this paper is organized as follows. Section 2 proves theoretically that the two methods are the same. In Section 3, we carry out the empirical research to prove the above result again. Section 4 concludes the paper.
Theory comparison of the two methods
The mean shift panel data model in the first model which is from Bai(2010) is
E(e it ) = 0 for all i and t. Each series has a break point at k 0 where k 0 is unknown. The difference u i2 − u i1 represents the magnitude of break and is assumed to be independent of e it . E(u i2 − u i1 ) 2 ≤ M for all i. u i1 is pre-break mean of Y it , and u i2 is the post-break mean of Y it . Y i1 and Y i2 are estimators for u i1 and u i2 .
, and Y i is the whole sample mean. By this means, S iT (k) is defined for every k = 1, ...T . The total sum of squared residuals across all equations is defined as:
the LS estimator for k 0 in the model ia defined as
Now we introduce the approach of Feng Q. et al. (2005) to solve this kind of problem and use the same method to solve model (1). Then we use the multiple regression methods to this model, and transform model (1) to (2)and (3) are equal. Proof. Since
and
Remark. From the theorem, it is known that the sum of squared residuals of Jushan Bai(2010) 
Thus, the statistical results of the two methods are the same. For k 0 = T implies no break in the sample. In the first article, the consistency and limiting distribution of the change point are derived, for they are essential the same, that can be also derived from the second methods. So we don't give unnecessary details.
Performance comparision
We use the GDP data of 18 cities of Henan Province from 2005 to 2015 to analyse the two methods, the analysis software is Matlab. From the different programming under the two methods, the results are same. What should be pointed out is that, the programming of calculate the SSR(k) when k 0 = 1 and k 0 = T − 1 is different from the others. The first break point is k 0 = 5, that means 2011. 2011 is the first year of Henan Province 12th Five-Year Plan development and the construction of the central plains economic zone, a series of plans on national economic and social development have been formulated to ensure that the 12th Five-Year Plan development and the construction of the Central Plains Economic Zone will start well and take good steps. Thus the break point occurred on 2011 is taken for granted.
We use the one-at-a-time approach to estimate the second break point. The time is from 2005 to 2011. k 0 = 3 is derived, and the minimum SSR(k) corresponding to k 0 = 3 means 2008. As it is known, global financial crisis was occurred on 2008, that also influence the GDP of Henan. So the empirical research completely verify the theory.
Conclusion
This paper first introduces the model and method of estimating the break point of Bai(2010) and develops another model using the method of Qu Feng Chihua Kao and Lazarovas (2008) . The second method is first to estimate the unknown parameter using the multiple regression method and use the estimated parameters to obtain the total sum of the squared residuals. Then compare the result of the two methods. From a series of proof, the SSR values of the second method is the same with the first. We also carry out the empirical research of the 18 cities' GDP of Henan Province from 2005 to 2015 and obtain the same estimated break points which are conforming to the real economic event.
